SUMMARY Seven patients with dystrophia myotonica were investigated using neurophysiological combined with histochemical techniques to elucidate motor unit properties in foot extensor muscles, which are often involved in the early stages of this disorder. For the 25 extensor digitorum brevis motor units studied the axonal conduction velocity, the axonal refractory period and the voluntary firing properties were within normal limits. However, high threshold motor units were not observed and the mean value of the axonal conduction velocities was lower (p < 002) for the dystrophia myotonica motor units when compared with corresponding data from healthy subjects. There were also signs of impaired impulse propagation in the terminal part of the motor unit. In muscle biopsy specimens from the anterior tibial muscle, fibre type composition and structure were demonstrated using enzyme histochemical techniques for adenosine-triphosphatase and immunohistochemical techniques fo{identification of the types of myosin isoform present. The histochemical findings indicated a type I fibre dominance, which was most obvious in the more seriously affected muscles. Neonatal mnyosin was observed preferentially in small but also in some normal sized fibres. Furthermore, some ring fibres were present and these showed staining with antineonatal myosin in their superficial portion. This indicates that an abnormal regeneration is one cause of the myopathic appearance of the muscle fibres in dystrophia myotonica. These 
One of the earliest and most prominent features of muscle biopsies from patients with dystrophia myotonica is a selective atrophy of slow twitch fibres (type I). This was initially demonstrated by enzyme histochemical ATPase techniques1 and further confirmed by immunohistochemical methods for fast and slow tropomyosin. 2 The proportion of muscle fibre types present in different muscles in dystrophia myotonica has however been less well documented. According to Radu etal3 a type I fibre dominance is Foot extensor motor units in dystrophia myotonica Belanger and McComas7 on the contraction time of extensors and plantar flexors of the foot in dystrophia myotonica. In conclusion, there is no evidence that the early type I fibre atrophy reported in some muscles indicate a general susceptibility in that type of fibre resulting in a successive loss of slow muscle fibres during the course of the disease, especially since more recent studies show in fact a predominance of type I fibres in dystrophia myotonica.
The early and striking involvement of distal muscles in dystrophia myotonica suggests that disturbed innervation could play a role in the pathogenesis of the disease. This was originally suggested by Coers and Woolf' and MacDermot9 on the basis of studies carried out on distal nerves and nerve terminals. The question as to whether muscle affection in dystrophia myotonica is primarily of muscular or neurogenic origin cannot definitely be answered.
In the present study of patients with dystrophia myotonica, muscle biopsy material from a distal muscle (anterior tibial muscle) was investigated with regard to muscle fibre type composition and fibre characteristics by ATPase enzyme histochemistry and isomyosin immunohistochemistry. The muscle biopsy findings were correlated with the axonal conduction velocity, the axonal refractory period and the voluntary properties of single motor units. The common peroneal nerve was stimulated proximally at the fibular head and distally at the ankle. Stimuli were delivered through surface electrodes 06cm in diameter. The cathode was placed over the nerve and the anode 2-3cm laterally or medially to the cathode. Rectangular pulse waves of 0-2 ms duration were used. Stimulus strength could be gradually changed from 0-lOOmA. Electrical Polyclonal rabbit antibodies made against neonatal, adult fast and adult slow rat myosin heavy chain were rendered specific by crossabsorption as described previously.16 17 These antibodies to rat myosins cross-react with the heavy chains of human myosins as shown by immunotransfer reactions performed on extracts of human muscle biopsies (Butler-Browne and Whalen, unpublished results). The antibodies were used both with the indirect peroxidase and antiperoxidase (PAP) stained essentially according to Figure 4 shows the individual mean values of the shortest motor unit response intervals and axonal conduction velocities for the seven patients together with corresponding data from healthy subjects. ' ATPase with an akali preincubation at pH 10-3 most fibres, however, were weakly stained or unstained which suggested that they had type I characteristics. The immunohistochemical analyses conformed with the enzyme histochemical concept that most fibres in the muscle with lack of fibre differentiation exhibited a high content of slow myosin and very few fibres contained significant levels of fast myosin (fig6F). Furthermore, some fibres consistently contained neonatal myosin (figs 6C and 7B). Of special interest was the observation that ring fibres contained neonatal myosin in the outer superficial portion of the fibres (fig 7) . Discussion This study of The suggestion of a neurogenic factor operating in dystrophia myotonica8 9 has been subject to criticism. It has been doubted as to whether the early changes in distal nerve twigs and nerve terminals are of primary neurogenic origin.2935 36 Drachman and Fambrough37 failed to demonstrate increased extrajunctional ACh-receptor sites even in atrophic muscle fibres although such increase in receptor sites were easily demonstrated in motoneuron disease.
In our recordings from the EDB there was an abnormal delay of the second motor unit response and peripheral blockings when paired electrical stimuli were delivered proximally to the peroneal nerve. An abnormally long delay would be expected if the relative refractory period of the nerve fibres was increased.12 Since the refractory period as measured proximally was within the same range as in healthy subjects the present abnormalities are due to impaired conduction and safety factor, either in the terminal nerve, the neuromuscular transmission or the muscle fibres. It is well known that there is a decline of the muscle action potential at low frequency repetitive nerve stimulation in myotonic disorder.6 38 The reason for this is not known. In myotonic dystrophy there are morphological abnormalities in the nerve terminal as described by Coers etal8 and it seems probable that impaired conduction and safety factor at this level contribute to the present findings of an abnormal delay and blockings.
Our data on the axonal conduction velocities and refractory periods as measured in the proximal axon segment were within normal ranges as were the voluntary firing properties. Thus, with regard to these parameters, no signs of generalised motoneuron disturbance were present. However, a reduced proportion of high threshold motor units with high axonal conduction velocities was found in dystrophia myotonica as compared with healthy subjects. These findings are in agreement with previous reports of loss of motor units.6 However, Pollock and Dyck39 failed to demonstrate signs of nerve fibre loss or ultrastructural nerve fibre changes in dystrophia myotonica.
